PTO 06-5606 



CY=JA DATE=19940125 KIND=A 
PN=06-017080 



UREA GREASE COMPOSITION 
[Ureakei gurisu soseibutsu] 



Yukihiro Ozaki, et al. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington, D.C. July 2006 



Translated by: FLS, Inc. 



PUBLICATION COUNTRY 
DOCUMENT KIND 

PUBLICATION DATE 
PUBLICATION DATE 
APPLICATION NUMBER 
APPLICATION DATE 
PRIORITY DATE 
ADDITION TO 

INTERNATIONAL CLASSIFICATION 

DOMESTIC CLASSIFICATION 
PRIORITY COUNTRY 
PRIORITY NUMBER 
PRIORITY DATE 
INVENTOR 

APPLICANT 
TITLE 

FOREIGN TITLE 



(19) : JP 

(12) : A 

(13) : PUBLISHED UNEXAMINED PATENT 

APPLICATION (Kokai) 

(43): 19940125 [WITHOUT GRANT] 

(45) : 19940125 [WITH GRANT] 

(21) : 04-194946 

(22) : 19920629 

(32) : 
(61): 

(51) : C10M169/02 // (C10M169/02; 

C10M101:02; C10M105:02; 
C10M115:08; C10N 30:00, 30:02, 
30:06, 40:02, 50:10 

(52) : 

(33) : 

(31) : 

(32) : 

(72) : OZAKI, YUKIHIRO; TANAKA, KEIJI; 
TSUCHIYA, TETSUO. 

(71) : SHOWA SHELL SEKIYU KK. 

(54) : UREA GREASE COMPOSITION 

[54A] : Ureakei gurisu soseibutsu 



1 



[Claim(s) ] 

[Claim 1] Urea grease composition prepared by mixing the base 
oil consisting of mineral oil and/or synthetic oil with the thickener 
in an amount of 2 - 20 wt.%, wherein the thickener consists of a 
mixture of diurea compound expressed as the formula (a) and formula 
(b) described below at a molar ratio of the compound (b) to the 
compound (a) of 20 - 90 mol%: 

(a) R 1 NHCONHR 2 NHCONHR 3 (wherein R 2 is a tolylene group; and R 1 and 
R 3 are each a linear or branched saturated or unsaturated hydrocarbon ' 
group having 16 - 18 carbons) , 

(b) R 4 NHCONHR 5 NHCONHR 6 (wherein R 5 is a diphenylmethane group; and 
R 4 and R 6 are each an linear or branched saturated hydrocarbon group 
having 8 carbons) 

[Detailed Explanation of this Invention] 
[0001] [Industrial Application] 

This invention relates to the urea grease composition prepared 
by combining two kinds of diurea compounds as a thickening agent. 
[0002]. [Description of the Prior Art] 

In recent years, in various industries, such as automobile, 
steel, etc., remarkable advancements has been made to the machinery 
techniques, allowing various machine parts to be smaller, lighter, 
and higher in capacity. Thereby, the temperature of lubrication 
parts tends to be higher. Thus, the application of a urea type 
grease having excellent thermal resistance or oxidation stability, 
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effective for reduction of usage amount and machine life extension, 
has gradually increased. The technique disclosed in Pat. No. 1- 
284591, A reported the diurea compound as a thickening agent. This 
diurea compound has an alkyl group carrying 3-4 carbons at one 
side, and an alkyl group carrying 16 - 18 carbons at another side of 
a divalent diphenyl methane radial. Although the technique of Pat. 
No. 1-268793, A also uses the diurea compound as a thickening agent, a 
radical selected from a group consisting of octadecyl radical, octyl 
radical, and dodecyl radical is connected to both ends of divalent 
diphenyl methane radical of this diurea compound. Moreover, the mol 
ratio of the octadecyl radical is arranged as 20 - 80 mol%. Pat. No. 
1-139696, A is related to a technique of producing a thickener by 
combining a diurea compound having a urea bond at both terminals of 
diphenylmethane and a diurea compound having a urea bond at both 
terminals of tolylene group or bitolylene group. However, alkyl 
connected to diphenylmethane group through a urea bond is limited to 
the alky having 8 carbons. Also, a material connected to a tolylene 
group or bitolylene group through a urea bond is limited to an 
aromatic group. - Moreover, Pat. No. 2-77494, A disclosed to a 
technique of producing a thickener by combining a diurea compound 
having a urea bond at both ends of diphenyl methane and diurea 
compound having a urea bond at both terminals of bitolylene. 
Although the technique described in Pat. No. 63-26798, B uses three 
kinds of diurea compounds, the same material is used as every group 
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placed between two urea bonds. In addition, this method combines a 
compound having a dodecyl at both ends, a compound having dodecyl at 
one end and octyl at the other end, and a compound having octyl at 
both ends. Although the method disclosed in Pat. No. 58-185.693, A 
adds alkenyl amber acid amide, alkylbenzene-sulf onic acid metal salt, 
petroleum sulfonic acid metal salt, etc. in a diurea type grease so .. 
as to improve the acoustic feature, there is no particular 
characteristic in the diurea. 
[0003] [Objects of the Invention] 

The first purpose of this invention is to provide urea grease 
which can provide desired thickening with a small amount of use, 
excellent mechanical stability, water resistance, pumpability, and 
acoustic property. The second object of this invention is to expand 
and improve the technique disclosed in Pat. No. 1-1396. 
[0004] [Elements of the Invention] 

This invention relates to a urea grease composition prepared by 
mixing the base oil consisting of mineral oil and/or synthetic oil 
with the thickener in an amount of 2 - 20 wt.%, wherein the thickener 
consists of a mixture of diurea compound expressed as the formula (a) 
and formula (b) described below at a molar ratio of the compound (b) 
to the compound (a) of 20 - 90 mol%: 

(a) R 1 NHCONHR 2 NHCONHR 3 (wherein R 2 is a tolylene group; and R 1 and 
R 3 are each a linear or branched saturated or unsaturated hydrocarbon 
group having 16 - 18 carbons), 
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(b) R 4 NHCONHR 5 NHCONHR 6 (wherein R 5 is a diphenylmethane group;- and 
R 4 and R 6 are each a linear or branched saturated hydrocarbon group 
having 8 carbons) . 

[0005] The component (a) can be obtained by reacting tolylene 
diisocyanate, hexadecyl amine, heptadecyl amine, and/or an octadecyl 
amine. Tolylene diisocyanate can be 2,4-tolylene diisocyanate, 2,6- 
tolylene diisocyanate, their mixture, etc. 

The component (b) can be obtained by reacting diphenylmethane 
diisocyanate and octyl amine. 
[0006] [Operational Examples] 

Hereafter, this invention is explained by referring to 
operational examples. Moreover, comparison examples are explained 
for clarifying the characteristic of the urea grease of this 
invention. 

Operational examples 1 - 7 : 

After putting diisocyanate as the component (a) at a ratio 
described in the table and the base oil of 60 wt sections into, a 
grease iron pot, the mixture was heated to about 80°C to dissolve the 
diisocyanate. Then, after n-octadecyl amine as the component (a) 
dissolved in 20 wt parts of base oil was gradually added, the mixture 
was agitated vigorously. After about 10 minutes, diphenylmethane- 
4 ,4 1 -diisocyanate as the component (b) was added. Then, after n- 
octyl amine dissolved in 20 wt parts of base oil was added, the 
mixture was continuously stirred. Although the temperature increased 
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by the reaction of diisocyanate and amine, the mixture was kept 
stirred in this condition for about 30 minutes. Then, the mixture 
was heated to 170°C to complete the reaction. Then, the reacted 
product was cooled naturally and kneaded to the room temperature to 
prepare grease. The viscosity of the mineral oil shown in the 
operational example was 11 est (100°C), and the poly a olefin oil was 
12 est (100°C) . The table shows the thickening consistency, dropping 
point, shell roll (150°C, 24 h) , and the thickening consistency after 
heating at 180°C (25°C, non-mixing), and the result of acoustic test 
of each operational example. Note that the acoustic test was 
measured based on the method described in Pat. No. 53-2357, B. 
Comparison examples 1-2: 

Diisocyanate at a ratio described in the table and 80 wt parts 
of mineral oil were put into the grease iron pot, heated to about 
80°C to dissolve diisocyanate, to which amine dissolved in 20 wt 
parts of mineral oil was added. Then, the mixture was stirred. The 
mixture was stirred in this condition for about 30 min . , heated to 
about 170°C to complete the reaction, cooled to room temperature 
naturally, and kneaded to form grease. The property of each 
comparison example is shown in the table. 
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[0007] [Table 1] 
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[0008] [Table 
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*The ratio of 2.4/2.6 in the comparison example is 65%/35%. 
Thickening consistency: JIS 2220 
Shell roll: According to ASTM D1831 

Acoustic test: According to the method described in Pat. No. 53 
2357, B. 
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Key for Table 2: 







Operational 
example 6 


Operational 
example 7 


Comparison 
example 1 


Comparison 
example 2 


Component 
(a) 


(1) 2.4/2.6 
(80%/20%) - 
tolylene di 
isocyanate g; 

(2) n-octadecyl 
amine g 










Component 
(b) 


(1) diphenyl 
methane 4,4-di 
isocyanate g; (2) 
n-octyl amine C 
8g 










Mineral oil 
Poly a olefin 
Thickener content 
(a) /(b) mol%/mol% 

(Condition) 
Consistency 

(25°C, Mixed) 
Shell roll 
(room temp. 2 4 h) 










Shell roll with 

101 water 

(room temp. 2 4 h) 










Shell roll 
(150°C, 24 h) 
Acoustic test 
(After 120 sec. ) 











[0009] Operational example 8, comparison examples 3-5: 

As the operational • example 8, grease was prepared by adding the 
antioxidant, anti-rust agent, and extreme pressure agent to the 
operational example 6. The characteristic of this grease was 
compared with the grease available on the market. The results : are 
shown in the table below. The grease of this invention can provide 
superior mechanical stability, water resistance, .thermal resistance, 
and pumpability. 
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[Table 3] 
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Operational 
example 8 


Comparison 
example 3 


Comparison 
example 4 


Comparison 
example 5 


(Characteristic) 
Thickening 
consistency 
(25°C, Mixed) 










Shell roll 

(room temp. 2 4 h) 










Shell roll with 

10% water 

(room temp. 24 h) 










Shell roll (150°C, 
24h) 










Apparent viscosity 
(poise) 











(Note) 

Comparison example 3: Urea type grease on the market. 

Comparison example 4: Lithium soap grease on the market. 

Comparison example 5: Calcium complex type grease 



[0010] Comparison examples 6-10: 

The data on the Operational examples 1-4 and 9 described in 
Pat. No. 1-139696, A are shown as Comparison examples 6 - 10. 
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[Table 4] 
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Key for Table 4 : 



Comparison example 


6 


7 


8 


9 


10 


Pat. No. 1-139696 

Corresponding operational example 












Component (a) 


(1) Diphenyl methane 4,4' di isocyanate g; 

(2) Octyl amine C8 g 












Component (b) 


(3) 3, 3' -bitrylene-4 , 4 ' -di isocyanate g; 

(4) 2.4/2.6 (65%/35%) - tolylene di isocyanate g; 

(5) Paratolydine g 












Mineral oil 
Poly a olefin 

Thickener content (a )/ (b) mol%/ mol% 












Characteristic 


Thickening consistency (25°C, Mixed) 
Shell roll (room temp. 24 h) 












Thickening consistency after heated at 150°C (25°C, non-mixed) 
Acoustic test (After 120 sec.) 













As shown in the table, compared with the invention disclosed in 
Pat. No. 1-139696, this invention can provide improved overall " 
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acoustic effect. Furthermore, with the method based on this 
invention, harder grease can be obtained from a smaller amount, of 
thickener. In other words, this invention can clearly provide 
improved thickening yield. Thereby, the urea type grease composition 
of this invention not only improves the acoustic property, but also 
provides excellent thickening yield with water resistance and 
mechanical stability from room temperature to high temperature. 
[0011] [Effectiveness] 

The new thickener composition provided by this invention can 
enrich the technique and improve the main problem of the acoustic 
characteristic of the prior technology disclosed in Pat. No. 1- 
139696. Furthermore, the grease of this invention provides excellent 
mechanical stability at high temperature and is extremely low in 
thermosetting. 
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